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ABSTRACT 
 
This paper reports on an ongoing empirical study that explores context of use 
and user’s experience as relevant issues for the design of product usability. Its 
experimental approach focuses on investigating the nature of the differences 
between the designers’ and the users’ concept formulation about everyday 
artefacts in regard to their context of use. Visual representation of artefacts 
and verbal reports were used to elicit such information from users and 
designers during the experiment.  Initial outcomes indicate that the main 
difference between the user’s and designer’s concepts and knowledge is 
mostly due to their individual experience within the context that extends or 
limits their understanding of that artefact; outcomes suggest that this issue 
affects not only the user’s perception of an artefact’s use but also the 
designer’s views of what are the relevant usability issues.   
 
Keywords: context of use, user experience, product usability, knowledge 
representation, visual thinking.  
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1. INTRODUCTION   
 
Context of use and user experience in design refer to particular aspects that 
characterise product usability and have been considered in diverse research 
studies as important aspects of the user-artefact interaction. The study of 
context of use aims to improve the designers’ understanding of the operation 
of artefacts within their particular physical and social environments and 
characteristics of their use (Maguire, 2001). This understanding can help to 
enhance the user-artefact interaction. Usability, experience and context of use 
issues have been studied in design research but mostly referring to the 
evaluation stages of the design process; little has been done to include them 
in the creative design stage (Maguire, 2002; Smit, 1996). In this study we 
associate Norman’s (1988)  concept of ‘mental models’ to the issue of 
usability problems of the user-artefact interaction, as it clearly illustrates that 
differences between the design of an artefact and the user perception of the 
artefact’s physical characteristics makes it difficult to use.  
 
This study focuses on exploring the differences between the designer’s and 
the user’s concept formulation about an artefact’s use, and how their concepts 
are influenced by individual experiences and the context in which they are 
likely to be used. References to previous research are presented to support 
the premise of the study and its methodology. This paper presents a general 
description of the preliminary study and a characteristic example of the 
ongoing experiment, for which visual representations have been used as a 
means to elicit concepts from users and designers. Initial outcomes and 
conclusions reported here, indicate that human experience is a powerful 
source of reference that drives concept formulation about artefacts and their 
context of use as it was referred to by both the user and the designer; it 
affects the designer’s concept formulation and hence it leads to a limited 
design of the artefact usability. It is expected that final outcomes of this study 
could be used to provide designers with significant information useful to 
enhance the design of product usability.           
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2. THEORETICAL BACKGROUND  
 
The premise of this study states that products designed for global markets 
might not be usable by a wide range of users. We determine that this problem 
is partly due to the lack of attention to the artefact’s context of use and the 
user’s experience issues, and to current design processes in which designers 
use their own experience to interpret user’s needs. Recent research in the 
design field indicates that context of use and user experience issues are 
considered relevant for the design of human-artefact interfaces (Pullman, 
2002; Sanders, 2002). Nevertheless not enough evidence has been found 
regarding how to incorporate these concepts into the creative stage of the 
design process where usability issues are identified. The existing design 
literature emphasizes that designers apply their own knowledge and expertise 
to predict human behaviour with an artefact (Lorenz, 1990; Popovic, 2002, 
Rassam,1995), thereby limiting their understanding of the usability issues. 
Essential to this study is Norman’s concept of ‘mental models’ (Norman, 
1988), which explains that the interaction between a user and a system or 
artefact is unsolved when the designers’ concept of a system or artefact does 
not match with the user’s concept. We use Norman’s concept as the 
foundation to state that errors in the design of the user-artefact interaction 
emerge from the differences between the users’ and the designers’ concepts. 
Within this statement we distinguish two types of knowledge taking place: (i) 
knowledge from the designer domain, and (ii) knowledge from the user 
domain. The first includes the designer’s own experience and acquired 
knowledge from the world. The second refers to any individual’s knowledge 
that is constructed from everyday experience of what is seen in the world.  
 
Diverse research in the design field has investigated the topic of design 
knowledge. We particularly refer to the studies in which sketches were used 
as means for concept visualisation since it seems to convey significant 
aspects of experience as it is shown in Tang’s (2002) investigation about 
knowledge representation. In Tang’s study, two types of knowledge are 
distinguished in design sketches: (i) a description of attributes (facts of the 
world), and (ii) a relationship between design units and their attributes (design 
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reasoning) (Tang, 2002:2). A study reported by Dahl (2001) identified two 
forms of visualisation in design which he classifies as: (i) visualisation from 
memory that refers to personal experience, and (ii) visualisation based on 
imagination that refers to the creation of new events. Dahl’s concepts illustrate 
that knowledge or concept representation could derive from individual 
experience or from the design domain.  Both, Tang’s and Dahl’s distinctions 
are identified to be useful for our understanding of users’ and designers’ 
concepts that are elicited through their visual representations.  
 
According to Rosch (2002), human experience determines people’s 
knowledge and concepts of the artefacts they interact with in regard to their 
context of use. Based on the established research, we aimed to elicit such 
knowledge from designers and users. Our focus was placed on identifying the 
different references about an artefact’s use that are denoted in visual 
representations of the artefact concept in order to: (i) determine the nature of 
the differences between users and designers, and (ii) identify how these 
differences are influenced by their individual experience regarding their 
understanding of the artefact’s context of use. 
 
With this aim, pilot experiments were conducted with participants randomly 
selected from Queensland University of Technology’s postgraduate 
international students; they were users representing three different continents. 
Only one artefact, a digital camera, was used to explore the designers and 
user’s concept of artefacts. Data was collected through the following 
instruments:  
* visual representation (sketch) of the user’s and designer’s concept of 
the artefact;   
* retrospective report about the visual representation of the artefact; 
* multiple choice questionnaire which included questions related to the 
intended use of artefacts.   
 
The initial outcomes showed that users referred more to a number of feature 
descriptions and to their placement, while designers related to a more general 
concept formulation of the overall artefact (Figures 1 and 2). Information about 
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context of use was inferred from the retrospective reports and the 
questionnaires that showed users and designers’ constant references to their 
individual experiences. This concurred with Tang’s (2002) and Dahl’s (2001) 
research whereby the types of concept formulation were related to 
descriptions of feature’s attributes (users sketch) and activities related to the 
feature’s attributes (designer’s sketch). In these sketches it was also possible 
to distinguish visualisation from memory in the user’s concept sketch of the 
artefact (Figure 1), and visualisation from imagination in the case of the 
designer’s concept sketch of the artefact (Figure 2). The latter demonstrated 
the designer’s sketch showing the design of a new camera instead of 
providing ideas on the existing one.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Outcomes from the pilot experiment were used to design the experimental 
study and to redefine the methodology to be applied.  
 
 
 
 
 
 
 
 
Figure 2: Designer’s sketch showing a 
new design.  
Figure 1: User’s sketch showing 
features’ characteristics.  
 
 6
3. EXPLORATORY STUDY  
 
3.1 Methodology 
The experiment was conducted in one-to-one sessions (user-researcher, or, 
designer-researcher). The data were collected in three different stages. 
Participants were organised into two groups: users of artefacts, and designers 
of artefacts. User’s recruitment was based on demographic criteria with 
special emphasis on multicultural representation; the designers were 
professional who practice as product designers. Techniques used for data 
collection were: (a) visualisation of concept formulation, (b) verbal 
retrospective description of visuals, and (c) open-ended interview. Different 
types of artefacts were selected for the experiment. To enable possible 
comparisons, at least one designer and one user were allocated to each 
artefact. Only one artefact was used per session and per participant. 
 
Methods used to analyse the data were: observation, visual analysis of 
sketches, and interpretation of verbal reports. ATLAS.ti, software for 
qualitative analysis, was used to assist in the analysis of the visual and verbal 
data.  
 
 
3.2 The experiment   
The process of this experimental study will be explained through a 
characteristic example. Initial outcomes will be presented in the following 
sections.  
 
The study focused on exploring and identifying three issues regarding the 
context of use and the user’s experience. They were; 
1. user’s concept of the artefact  
2. designer’s concept of the artefact  
3. difference between designer’s and user’s concepts of the artefact. 
 
The artefact selected was a juice maker. The main selection criterion was to 
use an artefact that must be known by the participants. Selection of the 
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artefact to be used in each session was made from the ‘screener’ sent to the 
participants during the recruitment process. During the experiment, the 
artefact selected was only mentioned to the participants, and neither picture 
nor description were provided or suggested.  
 
 
 
 
3.3 Outcomes of the experiment 
 
Observation analysis from videotapes   
We observed that the user decided on what to draw. This is evident from a 
simulation of her experience of squeezing an orange. It seems that a 
correlation between her knowledge of a particular artefact (squeezer) and her 
experiential knowledge of how to make orange juice, determined the way she 
conceptualised the artefact (Figure 3). In the case of the designer, we 
observed that drawing was easily used as a medium to transfer knowledge 
and ideas about his concept of an electric juice maker (Figure 5).  
 
Figure 3: A segment extracted from the observation of the user during 
stage 1 of the experiment (visual representation of the artefact concept)    
 
 
Visual analysis from sketches  
Visual representation of concepts was used to elicit the participants’ concept 
about the intended use of an artefact and to identify the type of knowledge 
embedded in it. The participants were asked to draw a juice maker and 
explain its use. In the user’s sketch (Figure 4), the emphasis is placed on 
describing the main features of a manual juice maker: a bowl, a base, the 
 
 
Explaining her concept.  
The user explains from her experience of 
manually squeezing an orange/lemon.   
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crusher. The annotation highlights the importance of the bowl and the 
crusher’s placement. The bottom part shows a small sketch that she used as 
an aid to draw the artefact from memory. References to the main perceived 
features of the artefact reveals that the user tried to describe it from her 
knowledge domain, which comes from her experience of using that particular 
type of juice maker. The intended use of the artefact described is not 
represented in the drawing (Figure 4).  
 
                 
 
 
 
 
 
                                                                  
Figure 4: The user’s sketch  
 
In the designer’s sketch (Figure 5) the emphasis was placed on describing the 
artefact and its main features: a glass, an ‘on’ button, a plunger, a separate 
compartment with the blades and motor, the main body. The description is 
made in three different drawings linked by several annotations. These 
drawings describe the features and perceived attributes from general to 
specific. We identified that these features relate to a descriptive knowledge, 
while references about the use of some features relate to knowledge about 
the activity (functions). Ease of use is highlighted in the representation and 
annotations of those features. Only one annotation provides some reference 
to making juice (‘the orange plunger’).  
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Figure 5: The designer’s sketch  
 
Figure 5 illustrates that the designer’s sketch contained detailed description of 
some of the artefact’s features including visualisation from memory and 
visualisation from imagination. The latter can be seen in the drawing details 
and annotations in which the designer refers to design solutions (i.e. glass 
handle direction for ‘ease of use’). The user’s sketch (Figure 4) illustrates the 
general shape of a manual juice maker (squeezer) with only one annotation 
establishing the artefact’s identity (descriptive knowledge). It can be inferred 
that her personal experience enabled her to draw features from her memory. 
It is interesting to note that neither the user nor the designer referred to the 
intended use of the artefact as their description was related only to the 
features. Nevertheless the designer’s sketch shows also consideration to 
usability issues (‘ease of use’, ‘ease of cleaning’); from this perspective it 
could be inferred that differences between designer and user were mostly 
related to their knowledge of domain. 
 
 
Verbal retrospective protocol analysis  
A retrospective protocol was conducted after the sketch was finished. The 
participants were asked to describe the artefact’s representation in their 
drawings. The user’s verbal retrospective report was very short and concise, 
based mostly on her experience. Her report about the use of the juice maker 
is limited to her experience of making lemon or orange juice, which she 
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explains step by step. During her explanation, she mentioned the artefact’s 
qualities. Context of use can be identified within kitchen appliances for use at 
home.  
 
The designer’s retrospective report shows that his concept about the artefact 
is based on a description that goes from the general structural aspects of it to 
the specific characteristics of the features. There was no reference to an 
individual experience of using this artefact; nevertheless the designer included 
some design solutions that aim to improve ease of use of the artefact. This 
suggests that the designer’s knowledge and concepts revealed in the 
retrospective protocol of the sketch are grounded within the design domain, in 
this domain the designer is used to re-designing features and characteristics 
according to his views and interpretation of an artefact’s intended use.  
 
 
Interview analysis  
This was the third and final part of the experiment. The participants were 
asked two open-ended questions in order to elicit the extent to which their 
own experiences influenced an understanding of the artefacts’ context of use. 
These questions were: (i) Please try to explain what is the intended use of this 
product?, when and how do you think it is used?, for what purposes or 
occasions?; and (ii) what problems do you think you would encounter in 
regard to the usability of this product? 
 
The user’s interview revealed little knowledge about juice makers, by referring 
to orange and lemon juices that can be made with the ‘squeezer’:  
“This product is only for orange juice maker, and not for other juice. 
I don’t think it is good for other juice…  
The juice of the lemon, yeah… the lemon as well.. 
Yeah, orange juice and lemon 
Not for other purpose. 
If you really want an orange juice or some lemon juice 
And then you don’t need electricity” 
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Context of use was identified from her experience of making lemon juice that 
accompanies her fish cooking at dinner time; she related its use to a small 
family environment. Usability issues recognized by the user were related to 
the quality and durability of the material, aesthetics, handling and stability of 
the base.  
 
The designer’s interview demonstrated that his personal experience was 
influential to his concept of context of use. Although he admitted that he had 
never used a juice maker, his ideas were supported by his memories of 
having orange juice within a family context, where his parents or an older 
family member were the potential users:   
“Ahhmm.. you know, it’s been always mom and dad who use it for some reason 
or someone else in the family, an older person who was at the house or whatever…” 
 
Although the question was about juice makers, his concept is related mostly to 
orange juices:  
“I normally associate it with orange juice 
I kept saying it, you know, because that’s …I don’t think my parents have ever made 
anything but orange juice in the juice maker” 
 
In regard to the usability issues, the designer considered issues related to 
existing products and new products; the issues mentioned were with regard to 
safety, ease of use for adults, size and shape in relevance to transportability 
and outdoor use.  
 
 
 
 
4. PRELIMINARY FINDINGS AND CONCLUSIONS  
 
The characteristic example of this exploratory study indicates that a designer’s 
individual experience drives their concept formulation, thus, leading to a 
limited design of the artefact usability. Some general conclusions can be 
drawn from this study’s initial steps:  
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* Human experience is a powerful source that drives concept formulation 
about artefacts and their context of use. This is perhaps the main 
similarity between the designer’s and the user’s concept of an artefact’s 
context of use. User’s concept relates more to meaningful experience 
(squeezing an orange) or known situation than to a description of 
features from memory. Although a new context of use (outdoor use: 
picnic) was envisaged by the designer, the explanation about it referred 
to the context he knows from experience: a family environment.  
* The user’s and the designer’s knowledge domains illustrate the main 
differences between their concepts. The user’s domain is based on 
previous experience while the designer’s domain is based on acquired 
knowledge or envisaged attributes that would improve the current state 
of an artefact.    
* Cultural background is identified as an influential factor. Artefacts (and 
the tasks related to them) alien to a user’s cultural background can 
produce concept limitations that lead to usability problems. In our 
study, making juice was not part of the user’s cultural background, thus 
her concept formulation about juice makers and about its context of use 
was very limited.      
* Usability issues acknowledged by the user are related to descriptive 
knowledge of features (i.e. material, quality) while issues 
acknowledged by the designer are related to broader concepts such 
as: ease of use, safety issues, transportability, and outdoor use.  
 
Although preliminary, these indicative conclusions have conveyed the issues 
that this study intends to explore: context of use and user’s experience, 
designer’s own experience and differences between designer’s and user’s 
concepts. Exploration of the users’ and designers’ concept of artefacts made it 
possible to externalise their knowledge domain characteristics and provided 
insightful views about the nature of their differences. This approach also 
helped to better understand the differences between users and designers in 
regard to their understanding of a human-artefact system. Combining visuals 
with retrospective reports contributed to a holistic understanding of these 
issues and confirmed our directions. The next step of this study will be 
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directed toward confirmation of these findings taking into account changes of 
the nature of the artefact and their context of use (i.e.: sports, office or 
industrial sites).  
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